
CELMN-ED-HC

MEMORANDTTM FOR Chief, Resource Management office
Attn: Derryl Dossmann

30  Nov  93

SUBJECT: Suggestion #CELMN920007 - Review of Need for Out-Year
Levee Lifts -- Wave RunuP

1-. We recommend denying the subject suggestion as i t  pertains
to lowering design grades and el imination of out-year levee
I i f t s .

2. We have concluded that a reanal-yses of the project,
employing latest technology, is prudent and recommend it .
ptelsures to undertake this task are being pursued. This
reanalys is  wi t l  ident i fy  pro ject  def ic ienc ies and prov ide
information that wil l  enable us to make tsmart '  decisions for
future maintenance items. We do not recommend or foresee the
lowering of exist ing approved levee grades. The accuracy of
results from employing even the latest technology would not
support lowering approved levee grades one to two feet when the
fate of  a l -most  one mi l l ion people is  in  quest ion.

W. EUGENE TICKNER
Chief ,  Engineer ing Div is ion

cotrBE
CELI.IN. ED - HC

LAURENT
CELMN - ED. H

T I CKNER
CE LMN - ED
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PontchartralnSUBJBCIT Cogt EstLmates for ltodel 9tudler of lake

I. Thc Lakc Pontcbartrain Hurrtoanc ProtcctLon proJect protectr
the New Orleano rrea f ron rtorn .urgor. Thlr proJcct war fomulatod
and derlgncd url.nE hunLeane eurgc teehnologry and nethodology
of the 1950rg and l960tr .  The proJ€ct proteetr  ths l lvec and
propetry of lcverel hundrcd thouaand lnhab!.tantt of the coartal
flood plala. ftg perf,oreenor aurt lnlure protcctlon for avcatr
up to and Lnsludlng the Etandard ProJcat Eurricant. Thur,
l{essre. Conb€ rnd Stuttr and }la. Fotc of llOD not rlth Heslra.
Leanknecht, 9ohoffncrr and trbonpron of your rtaff rcgardLng thc
probable eff,ceta o! urtnE rtatc-of-tho-lrt corrttl dorlgn ncthodologlet
in reanalyring thc proj.ct. lthc rcanrlyrlr rould bc condustrd
slth a vlrr torrarde t.nrurlng thrtr 16 a nLnlnunr thc authorlrcd
degree of protoct!.on 1r rutlforilly dartgntd and sonstrustod tbroughout
the protsctl.on eyrtan, fho uncertalntlca arroolated wlth detuu
adJuetaents occurrlng rJ.nce proJect eonrtructLon uar lnltlated
(19661 and our axtenllvr uro of I or 2 tcct rr fr.rboard for
floodwall conrtructl.on nalor acsuncy and rcll.rbtl{ty tn rtorn
aurgo toracalt r crltlcal mttqr. !!bc Iatrr toutchrrtraln Stora
9urge pllot gtudy aonductod lrrt yrar by your ttrf,f and hurrloanc
rurg. rtudtcr conductcd ln tho carly I980'r by Il8 rupport thc
nccd lor furthcr anaylrlr. A follwnp ncrtl.ng var held hcrr
at the Dletrict to dlacuaa reanalyzlng the proJect baeed on the
potenthl for loar af ltfer eolt ravLngr, end futurc naintanance
requlreraents. lr a rcrult of, thors nactlngrl rtt arG gathcrlng
drtr to urc Ln rcc@rcndlng rcanalyrtr of thc proJcct. Beeaurc
of the magnLtude of  th ie ef for t  and the costsr much of  th is work
stll have to bc approved by Beadqutrterr and our local E[ronlor.

2, Ploasc provlde tlne and cort eatl.nator f,or the f,ollomlng
tasks r

t. Arelrt ur Ln devrloplng r 2-D ravr Edrerrtlon modcl for
Lakce PontshartraLn and Eorgrne and teach us to urc thc nodel.



CELHN-ED-EC
SLIBJECTT Coat Est,imateg for Hodel Studiee of l"ake Pontchartraln

b. Reanalyze surge heightr for the l"ake Pontchartraln Burrlerno
FrotectLon ProJcct by developlng a 2-D atorn rurg6 adel of ths
Gulf of !.texlco' an<l the Irakee Borgnc and Pontehartraln baslns.

c. Ferforn a etatlstlcal analyel.s of degreeg of protcetion
for the varJ.oue elGn€nts eomprleing the protection Bystcn.

d. Perforn phyrtcal roodcl teats of rave runup on aeveral
exiating crosr tcstlonr ur!.ng apactral wrvos lrom l,tca a.

6. Aa a aeparate lten, vc would llkc an eetimate for dcvelopment
of a 2-D eton turgre nodel for the renaLndcr of eoastal Loul.gLana
ln conJunction rlth ltern b and as a separatc rtudy.

?hcae taeka are dcrcrtbed furthcr La thc follorlng paragraphc.
QueatLono can bc ref,erred to itay Conbe at 501-862-2{00 or Janls
Hote at 504-852-2489. Your raspon.c lr reguestcd by t7 Dsc 93.

3. To begln our rernalyalsr y€ plaa to perforn rn ln-hourc,
2-D rave apeetral analyeLr to dcternLno the rrvo cllnatc ln llker
Pontohrrtraln and Borgmc. Our enalyeis wtll bc barcd on crlrtlnE
topography cnd hurrlcane paranrtere. llle plan to uee thc SAALWV
or STt{At/B cffiputcr programg avaLlable ln the CI.18 package. tsG
wtll naad guLdance frm CERC on relcctl,ng thc beet mdcl to fulftll
thc Lntent of, tbc rtudy. tfc rlll alco requLre errlrtanec fron
CE8C on developncnt of tha P8tr rtnd ftcld sodtl, ltr urc and
ltnltattont' and handi on tralnlng on thc uec of whichcvcr nodcl
1s aeleeted.

4, For the 2-D storm surqe study, we would ltke CERC to develop
a grld and ?-D nodel for takee Pontchartrain and Borgne that
J.ncludes the Rlgolett and Chef ltcntcur Paeear and the I{RGO and
the Btorage araai adJacent to the lakes. lfopogrephlc i,nformatl,m
sunreyed durlng the laat Lake FontchartraLn model study can be
trsed to develop the grtd. The nrodcl ahould bc eallbrated and
verlfled for a hlgh tlde non-hurrlcane event and a hurricane
euch as Juan or Betey at gage eitea golectsd try lfOD. tho nodcl
wtll be uted to develop Btag€c Ln l"akes Fontchartrrln and Borgrne
for the Standard ProJcct Surrl.canc aloag savaral trackr eritleal
to varl.our portl.onr of, tbo proJect levcc. R:lultr f ra the rlodcl
ahould bE avallable ae data aetg as wall ar tl.nc depandcnt plotr
of etagee and wind velocity vectora. The model and lte resulte
should be aeceselble t,o NOD through our PC corsnunlcatlon networks
and be uaer frtendly enough for our englnoers to run the rsodel
and browse the output f l lee wittr a mlninum amount of training.
Aleor tha engl.ncer ahould have th€ optlon of altering the etorfi
traek and rerunnlng the nodel wlth nlninun tfuna and cost.



tits. notue/bL/2189

CBIJ,TII-ED-EC
SttBJEgfr @at Ectinatee for Model StudJ'eg of Lahe PontchartraLn

5. After dealgn ttages and vavc helghte-h"yt been :"!"!11"1?11
il ;;i;'ri;;';; il;;r;"ily noaer sotrte of the actuar crosa acctLone

,  - - J  ^ - - - - L ^ - -

lE;rr;;.ii^Irils'li;-;r"ii"i-"r'o'ciLnc for slvo runyP tq-?"tltoppins
il;i;;-;il-aliiil il;'i;;;. ir'"3" rrrma l':!1 ":1 li ry:::*:
:;;;;"ii'Iri-ii'In"-""*" e r*,el theY do not have to ba perforaed

- t  -  T - d i a r a

;ilil;;;iiiiri. 
-severar 

.io"" secrlonr rtll b: !?:!?11,,r"lf::::"
Lahcfront, Orieans Lahafront, Anarlcan Standard Floodrall, Citrul

Lakefroatr Her OrlQaDa Eaet i,akcfront, f,ev Orleanr Eaet Baeh

Lovoc r iBd Chrll!€tte lcvec.

6. UsLng ths rsrultr of, thc stoll rulgc aodEl etudyr ne rould

llke CERC to prriorn a ctrtlrtlcal amlyrlr-of ths degrooa of

pi"t.ttlon ot-ttrc variour lcvcc rnd floodrall crorr eectlonE

scgnsnts tbat r*Uf."" io forln t5a lakc Fontchartrain and Vlclnlty

Euirlcano Protccti-on ProJact.

7. Af a rclraratc Ltcn, rt rould llka en ertLrato f,or developrrnt

of, a z-o rtori-i"tg"-"oaii tor thc rrualnder of eoartrl rculrl'lnr '

Thc reruttr oi ;bi; nodcl rtll brr urcd to detornlno Stanilard
proJcct anA otn.i-a"lfgo nuiifcanc flcod helghta for Corpr proJrete

aloog thc IroulrLena eoast.
COIIIBE

fOR tBB CS&'IAHDBRI CEI,HII-ED-HC

r. EgcE[tl Erctrun
Chtef , lrrgLnrcrlng Dlvlrlon

CEI,IdN-ED-S
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5 NOV 93
CELMN-ED-HC

MEMORANDTM OF MEETING

SUBJECT:LakePon tcha r t r a i nLa .andV ic i n i t yHu r r i cane
pro tec t i on  P ro jec t  wave  l " " i g "  c r i t e r i a  t o  be -used  i n  Des ign  o f

proposed greakivaters for  p"*p i "g Stat ions 2 and 3 Jef ferson

Par i sh '  La .

DATE AND PURPOSE OF MIEllxG

The  mee t ing  was  he rd  on  2  Nov  93 .  The  pu rpose  o f  t he  mee t ing

was  to  b r i e f  u i .  T i ckne r  abou t  t he  ou tco*L  o f  d i scuss ions  tha t

Jay combe,  uanis  Hote and v inn s tut ts  had wi th  rechnica l  Exper ts

a tCERCdur i ng theweeko f25oc t93conce rn ing thesub jec t
hyd rau l i cdes ignc r i t e r . l a . o the r re l a ted top i csadd resseda t
the  mee t ing  .o i . " r r r "d  the  mer i t s  o f  a  sugges t i on  made  by  Mr '

s tu t t s  re la t i ve  to  the  need  io r  f u tu re  l i f t s  on  the  Je f fe rson

par i sh  Lake f ro r r t - i " r . u .  l , i s t  o f  A t tendan ts  i s  enc losed '

BRIEF ST]MMARY OE MEETING

Mr .Combeopened themee t i ngbyhand ingou t t heenc losed tab ] -eo f
wave heights  . r rJ  ru . r "  per iods ior  a  range in  wind speeds '  The

table shows computed levee . i "s t  e levat ions for  the range in  wave

heights  and asstc ia ted wave per iods.  _The 
ACES computer  program

was  used  to  genera te  the  tab ie .  Mr .  combe  exp la ined  the  tab le

and some of  i r r "  assumpt ions used in  generat ing i t  '

A f t e rSomed i scuss ionabou t t he tab leand theva luescon ta i ned
the re in ,  u r .  i l c kne r  asked -Mr .  S tu t t s  i f  he  ag reed  w i - th  the

conclus ions that  were neinq-drawn f rom the in iormat ion presented '

Mr .  s tu t t s  sa id  tha t  he  te i t  t ha t  t he  va lues  p resen ted  were  i n

€=ar  nnrracr  for  the u"""*p i io t t "  upon which they were based'
I a u L  9 v ! ! v v v

However ,  he bel ieved that  i r ro""  as iumpt ions may be incorrect  '  r t

is  h is  be l ie f  that  the dynamic nature of  the hurr icane event  d id

not  a l_ Iow for  deveropment  o i  a  fu l1y deveroped sea state and that

onecou ld i n fac tgene ra teawho lenewspec t rumo f ' ' va l i d ' '
answers depending upon u"" , r *p l ions .about  

boundary condi t ions '  He

fur ther  s tated t .hat  the use f t  * i t to  speeds in  excess of  the sPH

w indspeedwas inapp rop r i a tebecausewedono thaveau tho r i t y t o
des ign  fo r  a  more  seve re  . i o t *  t han  the  sPH.  He  s ta ted  tha t  i t

is  t rue that  there ur"  po i " . r t iur  hurr icane events that  courd

produce .  *or .  Severe cbmninat ion of  Surge and waves than the SPH

but  that  one would have to  conclude that  the probabi l i ty  o f  these

even tsoccu r r i ng ,wou ldbeex t reme ly ra re .Mr . s tu t t ssa id tha t
wedono thaveau tho r i t y t odes ign fo r t heseex t reme ly ra re
even ts .Hesa id tha twhenhehad run thenumbers fo r t he
Je f fe rson  Par i sh  Lake f ron t  l evee ,  f o r  t he  boundary  cond i t i ons

tha t  he  used ,  t he  ana lys i s  showed  tha t  t he  l evee  c res t  e leva t i on



cou l -d  be  as  l ow  as  14 .0  f ee t  n .g . v .d .  bu t  t ha t  conse rva t j - ve l y

14 .5  wou ld  p robab ly  be  more  adequa te .

Mr .  Lau ren t  s ta ted  tha t  he  was  o f  t he  op in ion  tha t  a  c res t

e leva t i on  o f  16 .0  fee t  was  c lose  enough  and  tha t  i f  we  can  ge t

ou r  answers  to  w i th in  1  o r  2  fee t  t hen  we  were  do ing  a  good  j ob '

He  s ta ted  tha t  we  a re  no t  dea l i ng  w i th  an  exac t  sc ience '  Mr '

S tu t t s  concu r red  tha t  t he re  a re  unce r ta in t i es  assoc ia ted  w i th  the

methodologies and exact i tude of  the process but  that  where we can

produce a more prec ise answer and therefore reduce the

unce r ta in t i es ,  t hen  we  as  eng inee rs  a re  ob l i ga ted  to  do  so  and  as

c i v i l  se rvan ts  we  a l so  have  the  respons ib i l i t y  t o  ge t  t he  mos t

p ro tec t i on  fo r  each  tax  do l l a r  expended .  He  sa id  the  deg ree  o f

p ro tec t i on  i n  Je f fe rson  Par i sh  i s  es tab l i shed  by  the  eas t  and

wes t  re tu rn  l evees / f l oodwa l - l s  t ha t  a re  des igned  fo r  SPH

pro tec t i on  and  to  ra i se  the  l ake f ron t  l evee  to  a  po in t  where

these  l evee  g i ves  more  than  SPH p ro tec t i on  w i t l  no t  p rov ide  any

add i t i ona f  bene f i t s  t o  t he  p ro jeC t  s ince  the  deg ree  o f  p ro tec t i on

in  the  sys tem i s  es tab l i s r reo  ny  the  weakes t  I i nk  i n  t he  cha in '

i .  e .  ,  t he  re tu rn  l evees / f l oodwaL l s .

Mr .  Lau ren t  s ta ted  tha t  as  ch ie f  o f  Hyd  &  Hydro  B ranch ,  i t  i s  h i s

dec j_s ion  to  make  and  tha t  he  i n tended  to  re jec t  t he  sugges t i on  as

he  be l i eved  tha t  we  were  c lose  enough  w i th  the  ex i s t i ng  answer .

Mr .  S tu t t s  sa id  tha t  t h i s  ca l l  was  wor th  abou t  $10  m j - l l i on  and

that  in  h is  op in ion the money would be wasted and could be more

e f fec t i ve l y  spen t  e l sewhere  i n  a reas  where  the  p ro tec t i on  sys tem

is  de f i c i en t .

The meet ing then turned to  the subject  o f  the CERC meet ing and

the  wave  c i i t e r i a  t ha t  was  be ing  used  to  des ign  the  p ro jec t '  I n

sho r t ,  CERC pe rsonne l  s ta ted  tha t  t he  1984  SPM and  the  ACES

sha l l ow  wa te r  wave  fo recas t  cu rves  were  a t  bes t ,  f i r s t

approx imat ions to : the answer and that  they reconmended a more

r igorous approach to  the design process.  They recommended that

we consider  us ing the 2-D wave spectra l  forecast  program, SHALWAV

or  equ iva len t ,  t ;  ob ta in  a  more  "comp le te "  s ta te  o f  t he  a r t

answer to  the wave design problem. They a lso fe l t  that  a

sec t i ona l  phys i ca l  mode ]  m igh t  be  more  re l i ab le  i n  g i v ing  va lues

for  wave run-up than us ing ACES or  the sPM. The quest ion about

s to rm su rqe  p red i c t i ons  and  the  s to rm su rge  p i l o t  s tudy  conduc ted

by CERC for  Lake pontchar t ra in  us ing the ADCIRC model  was br ie f ly

d i scussed  w i t h  Mr .  T i ckne r .  M r .  S tu t t s  s t a ted  t ha t  t he  mode l

appeared  to  g i ve  su rqe  e leva t i ons  i n  Lake  Pon tcha r t ra in  tha t  a re

fbwer  than  those  va lues  tha t  were  o r i g ina l l y  de te rm ined  by  the

D is t r i c t  i n  t he  l a te  60 ' s .  The  s tud ies  conduc ted  i n  t he  198Ors

us ing  the  WIFM a l so  a f f i rm  answers  p roduced  by  the  ADCIRC mode l .

I t  w i s  po in ted  ou t  t ha t  t he  p red i c t i ons  o f  s to rm su rge  i n  the

Lake Borgne New Or l -eans East  Back Levee and Chalmet te area gave

va lues  h ighe r  t han  those  fo r  wh ich  the  p ro jec t  was  be ing

cons t ruc ted .  Th i s  coup led  w i th  the  da tum p rob lem,  g i ves  cause



for  concern when one considers that  the f1oodwal ls .a1ong the IHNC
are designed and constructed wi th  only  one foot  o f  f reeboard.
Mr.  Stut ts  vo iced the opin ion that  g iven the uncer ta in t ies and
the seeming skew towards h igher  s to im surqes in  the Chal -met te/
New o r l -eans  Eas t  Back  a rea ,  t ha t  i t  wou ld  be  i n  ou r  bes t  i n te res t
to  consider  a complete hydraul ic  des ign rev iew of  the pro ject
us ing  the  ve ry  l a tes t  des ign  too l s  and  s to rm c r i t e r i a .  Mr .
T ickner  agreed that  a l l  factors  that  in f l -uence the desiqn needed
to  be  l ooked  a t .

Relat lve to  the quest ion about  the proposed Breakwaters for
Pumping stat ions Nos 2 and 3 in  Jef fer ion par ish,  i t  was agreed
that  the design height  for  the s t ructure at  pumping Stat ion No.  3
shou ld  be  e l - eva t i on  +  6 .0  f ee t  n .g . v .d .  and  t ha t  we  w l l l _  use  an
e leva t i on  o f  +  14 .0  n .g . v .d .  a t  pump ing  s ta t i on  No .  2 .  These
va lues  w i l l  be  used  to  p repa re  des igns  and  cos t  es t ima tes  fo r  t he
DM. Mr.  T ickner  approved the go ahead for  the coasta l
Engineer ing Sect ion to  proceed wi th  in-house resources to  do the
2-D wave study us ing the SHALWAV program in Lake pontchar t ra in .
r t  was agreed that  i f  the wave study showed a substant la l ly
d i f f e ren t  resu l t  t han  was  used  to  des ign  the  b reakwa te rs ,  t hen  we
would modi fy  the design dur ing the Plans and Speci f icat ion for
the  b reakwa te r .  r t  was  a l so  po in ted  ou t  t ha t  i f  t he  wave  s tudy
suppor ted  Mr .  S tu t t s  con ten t i on  abou t  t he  l ack  o f  need  fo r  f u tu re
l i f t s  on  the  , Je f fe rson  Par i sh  Lake f ron t  l evee  then  we  wou ld  need
to  rev i s i t  M r .  Lau ren t ' s  dec i s i on  t o  r e j ec t  t he  sugges t i on .  The
urgency  to  make  a  dec i s ion  abou t  t he  sugges t i on  i s  no t  g rea t
s ince there are no proposed l l f ts  in  the immediate fu ture for
t h i s  l evee .

A t  t h i s  po in t  t he  mee t ing  was  c losed  w i th  the  unders tand ing  tha t
CELMN-ED-SP woul -d contact  ppMD and set  up a meet ing wi th  the
Pro jec t  Manaqers  to  b r i e f  t hem on  th l s  mee t ing  and  so l i c i t  t he i r
op in ions as to  the best  way to  br ing the l ,ocai  sponsor ,  oLB,  in to
the  dec i s ion  Loop  j -n  connec t i on  w i th  the  d i spos i t i on  o f  t he
p roposed  s tud ies

JANIS HOTE

VANN STUTTS
Civ i l  Eng inee rs



2 Nov 93 Meeting to Discuss Waye Desigm Criteria Lake Pontchartrain, La.
and Vicinity Hurricane Protection Project

Meeting Attendants

Eugene Tickner
Authur Laurent
Jay Combe
Janis Hote
Ernest Barton
Vann Stutts

CELMN.ED
CELMN-ED.H
CELMN.ED.HC
CELMN-ED-HC
CELMN-ED.SP
CELMN.ED.SP
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WHY ARE WE HERE ?

TEERE EAs BEEN A gUGGESTTON U,ADE THAT WE CEA}IGE TEE DESIGN

CRITERIA (.rAVE FORECA8TING Al{D WAVE RUN-UP) FOR "OUR

SI'RRICIuIE PROJECTS TO REFIJECT UORE EXTENSTVE COI{PUTER

lu{ALygIS OF OIJD L,ABORATORY DATA ttHICH SUGGESTS A IJOWER ITEVEE

GRADE. TEE ADOPTION OF THIS PROPOSAIJ WOULD CAIJIJ FOR A LOllER

IJEVEE GRADE FOR TUOSE SEGI{8NTS NOT TET CONSTRUCTED TO TEE

FIRST LIFT EIJEVATION AIID A S!,IALI,ER SECOND I.IFT IN OUT TEARS

rOR TEE ENIIRE PROi'ECT. .

OUR POSITION I8 THAT THE POSSIBIJE COST SAVINGS ASSOCIATED

rITg TEE IJOWER I'EVEE GRADE DESIGN ARE REAIJIJY NEGATIVE

BENEFITB BECAUSE RESIDUAIJ DA}{.AGES WOULD GREATLy INCREASE FOR

, , f r
SEVERAIJ GOOD REASONS' rWO OF WHICH ARE KNOWN:* SBBSBSI.N

UDAIJ DATUI,IS AIID THE NAUONAIJ WEATHER SERVICE IIAS

STRENGTHENED 'IHE DESIGN HURRICANE BY AN A8 YET UNQUA}ITIFIED

auouNr.

rO ADOPT THE SUGGESTION WITHOUT A FULIJ REVIEW OF ALI, DESIGN

FACTORS IN EFtr'ECT I|OUIJD IJEAVE A SPILI'WAY TN TNi PNOUECT AIID

CORRESPONDINGI.Y LOWER TEE PROJECT IJEVEIJ OF PROTECTION'



FACTOR.S IMPORTANT TO DESIGN OF HURRICA}'IE PROJECTS

TIDAL DAIUIig, EYDROGRAPBIC BOUNDARIES' & COA8rAIT

NAVIGATION CEARTS

UP.To-DATEKNoIIIJEDGEoFHIS1IoRICAIJBuRRIcAt{EPARjN{EIER8
Al{D TREQUENCy OF OCCURRENCE

SUITABIJE BITRRICANE IIND-FIELD !{ODEIrg

SUITABLE gToRlt gURGE UoDELS

. .rAVE FORECAST A}TD WAVE RUN-UP UODEI.,S

. TOPOGRAPEIC IdAPg

r THESE FACIORS EAVE CITA}TGEDSINCE OUR IJAST REVIEI{ IN 1979 '



WI{AT IIAS CAUSED CIIANGE ?

WTffI RBSPECT TO TIDAL DATIJMS,

ITYDROGRAPHIC BOUNDARIES AND TOPOGRAPI{Y

A. SUBSTDENeE/COI|PACTTON OF GEOT,OGTC DEPOSITS
I'NDERLTING PROi'ECT AREAS IN SOUTHEAST
IrOUIgIAllA.

B. EROSION OF SEORELINE A}TD SEA BEDS TN AREA.

WITH RESPECT TO HURRICANE PARAMETERS

AT.ID TIIEIR NATT]RAL DISTRIBUTION

(FREQTJENCY IN NATTJRE)

ITORE OBSERVATIONS ADDED TO DATA BASE BETNEEN
L97S A l fD 1992.

BEITER DOCITITENTATION OF GIIJBERTT BUGO, ETC.
8ATEIJIJITE AllD SEA BUOYS.

- '-g(- WIIH RESPECT TO WAVE FORECASTING

AI{D WAVE RUN-UP MODEIS

A. BENEFITS OF IIODERN FIEI,D OBSERVATIONS.

B. BENEFITS OF HIGHSPEED COI{PUTER Al{AIJygIS OF
rAVE SPECTRUI{ DATA.

C. ITABORAIIORY RESEARCH.

A .

B .
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3 Dec L99L
ADDITIONAIJ CIJARIFICATION A}ID THOUGHTS ABOUT

SUGGESTION NO. CELN92OOOT

Based on my conversation with Jay Combe on 27 Nov 91, i t
appears that there is some confusion about my suggestion to use
the most recently approved design guidance on shallow water waves
to evaluate the need for future levee l i f ts. Because of this, I
offer some additional thoughts on the rnatter.

There are two components which are needed to establish the
design height of a levee that wil l  be exposed to waves. These
components are the design storm surge height at the proposed
Ievee location and an estimate of the wave climate at that
location. My suggestion indicates that the way we estimate the
second component, wave climate, has changed and new guidance
suggests that the original design guidance over-forecasted the
wave heights and periods. Thus, run-up values computed with
those wave heights and periods were grossly over estimated. I am
not aware of any guidance that would suggest that our original
estimates for the f irst component, storm-surge, are in error. f t
is true that there have been advancements in the scientific rigor
that one can employ in estirnating storm surge but there is no
evidence to suggest that our original storm surge estimates and
the associated stage-frequency curves are in error. I f  our
Hydrology and Hydraulics Branch has reason to doubt the validity
of the storm surge component, then they, I bel ieve, are obligated
to re-investigate that component aIso. I might add that i t
seems strange to me that this issue now surfaces onry after my
calr ing into question the wave issue? rt wourd be nice to have
confidence in our estimates of the degree of protection afforded
by these projects. However, questions about the surge component
of the design do not negate the validity of the suggestion about
the wave clirnate.

I think that the reviewer should know that the degree of
protection afforded throughout each hydrologic unit of a project
should be the same for the unit as a whole. This means that i f
the current state of construction for a unit is such that
port ions of the revees in that unit have been raised to say the
second or third l i f t  then the remaining port ions of the unit
needs to be raised to the same 1evel so as to provide a uniform
degree of protection in the unit. The whole levee system in the
unit would of course have to be at or above the net aesign grade
required by the design storm surge and the run-up computed witrr
the re-evaluated wave cl inate.

The reviewer should also be informed that the most recent
design guidance for forecasting shallow water waves and their
periods was used in the design of the westbank Hurricane
Protection Project. Lake pontchartrain, La. and vicinity, New
Orleans to  Venice,  Ld. ,  and Larose to  Golden Meadow, La.
hurricane protection projects were ar1_pesigned using TR-4. The
Lake Pontchartrain project, was design(ft,o protect agiinst the
occurrence of a standard Project Hurricane, spH, and each of the
hydrologic units in the project, with the exception of Jefferson



and St. Charles Parishes, have most of their f inal levee l i f t  in
place. The St. Charles levee was judged not to be subject to
wave attack. Therefore, the only remaining unit where potential
saving may accrue is the Jefferson unit.  I  stated in my
suggestion that I estirnate that at least half of the remaining
li f ts in the Jefferson lakefront levee reach can be el iminated.
I need to point out to the reviewer that the Jefferson Parish
return levees/f loodwalls are designed for SPH protection, using
the lakes sti l lwater level plus 2 fE. of freeboard, i .e. no
waves. This means that i f  we insist on completing al l  of the
currently proposed future l i f ts on the lakefront levee, then we
wil l  have actually provided more than SPH protection at the
Iakefront but wil l  in reali ty only have SPH protection for the
system as a whole. To use a rather worn out phrase, a chain is
only as strong as i ts weakest 1ink. To raise the lakefront levee
higher than required for SPH protection is a waste of the tax
payers money.

The N.O. to Venice and Larose to Gqlden Meadow projects are
property protection projects, desigdlto protect agaiist the 10o
year frequency stage and associated wave cl inate. In the current
program the remaining future levee l i f ts for N.O. to Venice are
estimated to cost about $62 mil l ion. I f  we insist on using the
original TR-4 wave heights and periods, al l  hydrologic units
require addit ional 2nd, 3rd or 4th l i f ts to achieve the
authorized degree of protection. The travesty here is that the
Iocal sponsor is in actuali ty paying for a higher degree of
protection than he is being given credit for. I  refer to his
efforts to satisfy the FEMA requirement for the f lood insurance
program. The base f lood elevations used to set rates and control
development under the flood insurance program appears to have
been accessed at too high of an elevation because of predicted
wave overtopping.

The Larose to Golden Meadow, current program ca1ls for about
$35 mi l l ion in  fu ture levee l i f ts ,  once the 1st  l i f t  o f  the
tr D rr north levee is in place. For the remainder of this project
the current construction status shows that some of the second
li f t  reaches are complete. The remaining second l i f t  reaches
wil l  necessari ly need to be constructed to provide uniform
protection through-out. Although not al l  of this levee system
is subject to wave attack, I bel ieve that an analysis with the
current shallow water hrave criteria wil l  show that the third l i f t
wi l l  not be necessary on those reaches where waves run-up was
taken into account in the original designs. The local sponsors
for both of these projects should, dt the very least, be given
the opportunity to make the decision to proceed or not to proceed
with future l i f ts that in essence provide 100 year plus project
protect ion.



I t
these
Given
sweep
basis

is my opinion that the combined total potential savings for
three projects wil l be in the range of $30 to $50 mill ion.
the magnitude of these nurnbers it is unthinkable to sirnply
the suggestion aside without being given a sound technical
for rejecting it.

Civi l Engineer



SUGGESTION
FOR

2L Oc t  1991

DESIGN RSVIEW OF OT]T-YEAR LEVEE LIFTS
HURRTCANE PROTECTTON PROJECTS

Most of the designs for the New orleans Districtts hurricane
protection.projects were accomplished using hydraulic design
methodologies developed in the late 50ts and ear ly 60rs.
specificarry, nave forecast curves contained in the then
accepted design standard, TR-4 ( L964 edition l, overpredicted
wave heights and periods for the shallow water case. we know
this to be true from compari.sons made between TR-4 forecasted
waves and those forecasted using the spu ( L973 and 1994
edi t ions )  and the A.c.E.s.  computer progran (  1990 edi t ion).
Generalry, the longer hrave periods forecasted by TR-4 produce
higher run-ups on protective structures than the shortlr periods
forecasted by the sPti and the A.c.E.s. progran. our hurricane
protection projects are desiglr to prote-t igainst wave run-up
and overtopping from the significant wave. Since the waves used
to design these projects are known to be overpredicted, one can
conclude that the net grades established for the design of the
projects are higher than they wourd have been, had the more
current rnethodology been available from the outset. However, w€
can sti l l  make use of the nost recent technological advances and
wave forecast data by undertaking a complete review of the need
for constructing currentry programed out-year rifts on those
hurricane levees subject to v/ave attack. A real potential
exists for  rn i l r ions of  dol lars in savings to these projects.
For the Lake Pontchartrain project, the Jefferson parish
lakefront levee arone, has out-year rifts totaring more than
$ 1o mill ion. If a conprehensive analysis using the rnost recent
design guidance and conputer capabil ity were undertaken, r
estirnate that the resulting designs wiff show that more than Ll2
of this work can be elirninated.

Crit ics of this suggestion wil l say that other factors such as
eustatic sea level rise and deltaic iubsidence make it necessary
to raise these levees even higher than currently proposed.
These phenomena were not taken into account when tne-hurricane
projects were designed. r wourd offer to these crit ics that
without a review of wave runupr u€ would sti l l  have to consiC-er
sea level rise and deltaic subsidence. Any rernedial measures to
counteract these phenornena would be in addition to the effects
of wave runup.

As engineers hre should use the most rigorous cost effective
approach to the design process avairable to usr where we are
able to quantify to a high level of exactitude "then 

we should do
so. rn areas of relative uncertainty we need to ernproy a
factor-of-safety,  i . . .  f reeboard.  However i t  wourd be i r logical
( certainly unscientif ic ) to say that we used a conservati ie
wave run-up and overtopping approach to account for eustatic sea
level rise and dertaic subsidence. we need to be rnaking every
effort available to us to quantify the magnitude of theie
phenomena, so that if necessary informed judgenents can be made
to account for thern in the designs.

FOR
NOD

DAVID VANN STUTTS
civi l  Engineer


